A total of 583 observations (193 in Δb, 190 in Δv, 200 in Δr) for V523 Cas was made on 9 nights from September to December in 2008 using the 100 cm telescope with 2K CCD camera of the Chungbuk National University Observatory. With our data BVR light curves were constructed and 9 times of minimum light were determined. We also obtained physical parameters of the V523 Cas system by analysis of the BVR light curves using the Wilson-Devinney code.
INTRODUCTION
V523 Cassiopeiae (Wr16, CSV5867, GSC 3257-167) is a W-type W UMa eclipsing binary system (the smaller is hotter; see Hendry & Mochnacki 2000) . Since Weber (1958) discovered the light variability of V523 Cas, many investigations in photometry and spectroscopy have been carried out (Zhukov 1972 , Haussler 1974 , Lavrov & Zhukov 1975 , Bradstreet 1981 , Hoffmann 1981 , Samec & Bookmyer 1987 , Zhai et al. 1988 , Samec et al. 1989 , Kim & Jeong 2002 , Samec et al. 2004 , Genet et al. 2005 , Jeong et al. 2006 . In results, some facts about V523 Cas are known: 1) its orbital period of about 336 minutes is one of the shortest among late type contact binaries. 2) Its light curves show a relatively deep eclipse (~0. m 8) and probably total at primary eclipse. 3) V523 Cas is noted for variations in its light curve, for rapid changes in photometric light-curve asymmetries, and also for large orbital period changes.
Each component of the V523 Cas system is rapidly rotating compared to most late single stars. It may cause magnetically active phenomena. Genet et al. (2005) tried to determine small changes in rotational periods from one season to the next, with considerable precision. They explained that such small changes in rotational periods can be caused by mass loss, the transfer of mass from one star to the other, or the Applegate (1992) effect. Also they suggested third bodies can induce changes in eclipse epoch due to the light-travel-time effect resulting from the system shifting barycenter. Samec & Bookmyer (1987) and Samec et al. (1989) reviewed the early history of this system. Mass ratios produced by photometric solutions of V523 Cas are q ph = 0.59 by Bradstreet (1981) , 0.571 by Samec et al. (1989) , 0.53 by Lister et al. (2000) , 0.56 by Kim & Jeong (2002) , and 0.52 by Samec et al. (2004) . Those values disagreed with the spectroscopic mass ratio, q sp = 0.42, derived directly from radial velocity curves by Milone et al. (1985) . Niarchos & Duerbeck (1991) had proposed that a circulation effect of sideward convection may affect the radial velocity curves in a systematic way, causing the discrepancy in q ph and q sp . However, an analysis of new, high-precision radial velocity curves by Rucinski et al. (2003) has shown that q sp = 0.512. Samec et al. (2004) found that, even with using simultaneous solution method, it is impossible to get a good fit to the light curve and the radial velocity curves. Jeong et al. (2006) obtained q = 0.54 from the combined analysis of their BVRI light curves with the double-lined radial velocity curves of Rucinski et al. (2003) by the Wilson-Devinney (WD) binary model.
Even the problem of the difference between two kinds of q values vanished somewhat, but for the problems of the light variability and the period changes we need obtain high-precision light curves for the analysis of lightcurve periodicity of the V523 Cas system. W UMa systems are classified as A-types or W-types. In A-type systems the more massive component is covered at primary eclipse and the systems are found to be well overcontact, whereas W-type systems have the lower-mass component covered at primary eclipse and are in thin contact. The W-types are unevolved objects which cannot achieve equilibrium, while the A-types tend to be somewhat evolved, have higher total masses and thicker common envelopes (Wilson 1978) . It is thought for the W-types to undergo thermal relaxation oscillations (TRO) near a state of marginal contact (Flannery 1976 , Lucy 1976 , Robertson & Eggleton 1977 . Observation of the W-types shows that orbital period is changing and light is varying. Due to such a phenomenon, W-types are expected such objects as cannot achieve equilibrium. V523 Cas is a member of the W-type W UMa class. To explain the observational behaviors for W UMa binaries, often adopted 
OBSERVATIONS AND LIGHT CURVES
Using the 100 cm reflector equipped with 2K CCD camera system of Chungbuk National University Observatory, we observed V523 Cas on 9 nights in 2008. The stars of GSC 3257-0011 and GSC 3257-0221 are observed for comparison and check, respectively. The observations were reduced using the Image Reduction and Analysis Facility (IRAF) differential photometric method. Differential BVR magnitudes for all observations are standardized. All procedures for reduction and standardization we used are described in Jeong et al. (2009) . A total of 583 observations in BVR are obtained as listed in Tables 1-3. With our data, we determined 9 times of minimum light using the Kwee & van Woerden (1956) method, as listed in Table 4 , and constructed BVR light curves as shown in Fig. 1 . The probable errors of our data are ±0. Table 4 ).
It is remarkable that magnitude at the outside-eclipse phase of 0.2-0.3 is quite different to that of 0.7-0.8 in the light curve of Fig. 1 . Zhai et al. (1988) explained such an asymmetry is due to the spot activity on the secondary component. The variation in the light curves of V523 Cas takes place in terms of days, weeks, and months. In order to see the figure of variations in residuals (observed minus averaged), Genet et al. (2005) obtained a master 
LIGHT CURVE SOLUTION
We analyzed the light curves of V523 Cas using WD program (Wilson & Devinney 1971 , Wilson & van Hamme 2004 . For the input data, we made about 50 normal points from our data in each filter, and made the data which are converted from the M-curve of Genet et al. (2005) . Mode 3 and model atmosphere were applied. We used g, T 2 , A, and q as fixed parameters and i, T 1 , Ω 1 , 
Hamme (1993).
Two solutions were obtained because the luminosity at the 0.75 phase is much higher than that at 0.25. First, we executed WD differential correction code iteratively, and tried to obtain the best fitting to BVR curves and Mcurve, simultaneously, without any spot, where the sum of weighted square residuals is ∑w (O-C) 2 = 0.0319741. Next we tried to fit the model with BVR curves without M-curve and with two spots, one spot is cool (f = 0.7) at Long = 135
• and Lat = 90
• on the secondary component and other one with a hot spot near Long = 120
• on the primary component, and as fixed parameters we used the results of first solution. In this case, the sum of weighted square residuals ∑w (O-C) 2 = 0.0305819 (see 4th column of Table 5 ). The results of spot parameters are listed in the lower part of the 4th column of Table 5 . In order to compare, the solutions by Samec et al. (2004) and Jeong et al. (2006) are also tabulated in the 2nd and 3rd columns of Table 5 , respectively.
The synthetic light curves according to our solutions are constructed as shown in Figs. 2 and 3 , respectively. On the upper part of those figures, the open circles stand for normal points of our observations and solid lines for the calculated light curves. On the bottom part, together with a plot of the residuals (observed minus modeled) and their probable errors. It is clear that the model light curves with spots (in Fig. 3 ) better fit the observations than those without spots (in Fig. 2 ). Probable errors are 0.029 for B, 0.025 for V, 0.026 for R, and 0.008 for M-curve as shown in Fig. 2 . In the second trial, probable errors are Table 7 . Over contact factors of V523 Cas system.
Observing season year/month
Fill-out factor (%) Source 1998/09 29 Samec et al. (2004) 1999/10 0.13 Kim & Jeong (2002) 2003/01 26. 9 Jeong et al. (2006) 2005/09 4.82 Zboril & Djurasevic (2006) 2006/09 20.0 Latkovic et al. (2009) 2008/09-10 21.6 This paper Table 6 . Absolute dimension of the V523 Cas system. Fig. 3 . Using the equation of f = (Ω in -Ω) / (Ω in -Ω out ), a fill-out factor of f = 21.6% is calculated. The absolute dimensions for the V523 Cas system are obtained and listed with data published as shown in Table 6 . Assuming the component stars of V523 Cas are synchronously rotating, their rotation velocities of 125 km/s and 161 km/s are estimated from R 1 = 0.59R⊙ and R 2 = 0.76R⊙.
DISCUSSION
Our solution for the V523 Cas system exhibits that the massive, bright and larger component is cooler (see Table 6 ), and it has a common envelope (fill-out factor 21.6%) but the temperatures of the two components are different (~300 K). According to the published solutions (including ours) for V523 Cas, the position, size and temperature of spots are rapidly changing, and affect light variation. Those observational evidences for V523 Cas are reflecting the existence of very strong magnetic fields due to both their rapid rotation (dynamo effect) and their low temperature, which makes generally deep convective envelopes with long convective turnover times (Rucinski 1993) . But most late single stars which are slowly rotating, are not very active, magnetically.
How to keep such a state of a common envelope with two components which have different temperatures? Recently, Kiuchi et al. (2010) present a new formula to numerically construct configuration in rotational equilibrium, which consist of multiple layers. The multiple-layer rapid rotation system may keep such a disequilibrium state. Then the common envelope should be relatively thin disequilibrium. Of course such a mechanism makes envelope unstable and causes some variation in envelope depth. The fill-out factor could be an indicator of envelope depth because it is said 'over contact' when its factor is positive. In the short term period, variation of the envelope depth may be caused by another sub mechanism during the long term journey of the TRO evolution procedure. We collect the fill-out factors from published literature and listed in Table 7 . It shows that the factors are changed over short terms period such as a decade.
Despite great progress, many problems remain to be studied. Genet et al. (2005) insisted on the necessity of high precision observation. Until now, our observations are like snapshots of W UMa systems, but nowadays with highly developed technology we can provide movies of their behavior over daily, monthly and yearly timescales. This would enable more powerful feedback on the theoretical models and, ultimately, a better understanding of over-contact binary structure and evolution.
